Cytoprotective function of sAppalpha in human keratinocytes.
sAPPalpha, the soluble form of the beta-amyloid precursor protein, has been shown to act as a potent epidermal growth factor by stimulating keratinocyte proliferation and migration. In this report we provide evidence for a cytoprotective role of sAPPalpha. As a model we used HaCaT cells and normal human keratinocytes (NHK) cultured in the absence of fetal calf serum and bovine pituitary extract. Under these conditions keratinocytes began to undergo apoptosis at increasing rates after 96 h of culture. Surprisingly, keratinocytes were protected from apoptosis by the addition of 50 nM recombinant sAPPalpha. Subsequent experiments were performed to elucidate the regulatory basis of the cytoprotective role of sAPPalpha. We found that recombinant sAPPalpha facilitated the substrate adhesion of keratinocytes in the first 30 minutes after seeding. The basis for this adhesion-promoting function was shown by the ability of recombinant sAPPalpha to continuously coat the culture dish thereby promoting the ability to bind keratinocytes. A second mechanism explaining the cytoprotective role was found in the significant inhibition of apoptosis by recombinant sAPPalpha. In HaCaT cells moderate UV-B irradiation was sufficient to induce apoptosis. In contrast, induction of apoptosis in NHK required additionally the depletion of endogenous sAPPalpha suggesting that sAPPalpha mediates protection against UV-B irradiation. Staurosporine-induced apoptosis rates were significantly reduced by about 59% after addition of recombinant sAPPalpha. These results show that sAPPalpha exerts a pronounced cytoprotective effect and that this effect is mediated by facilitated cell adhesion and by the antiapoptotic function of sAPPalpha.